Federal and state income taxes are calculated for hypothetical forest landowners in two income brackets across 13 states in the West to illustrate the effects of differential state tax treatment. The income tax liability is calculated in a year in which the timber owners harvest $200,000 worth of timber. State income taxes range from highs of $19,693 for middle-income and $34,993 for high-income landowners in Oregon to no income tax in Alaska, Nevada, Washington and Wyoming. After-tax land expectation values for a forest landowner in Oregon are also calculated to illustrate the importance of tax planning on returns to a timber investment. The need for adequate tax accounting is supported by the results.
I
n 2003, 183 landowners in the West who were members of the American Tree Farm System were mailed a questionnaire that asked about both their awareness and their use of several federal income tax provisions that are available (Smith 2004) . Of the 163 respondents, only 59% stated they were aware that timber revenues could qualify for capital gains treatment. Only 66% were aware that management costs could be deducted, and 29% were aware of the provision allowing for the amortization of reforestation costs (Smith 2004) .
Results of the study indicate the possibility that many landowners throughout the West are not realizing the full financial potential from their forestland investments because of a lack of familiarity with current income tax provisions. Tax education programs must accompany tax measures enacted to encourage particular landowner behavior for the policies to achieve the desired effect.
Forest landowners should consider federal (Haney et al. 2001 ) and state (Bureau of National Affairs 2005) income taxes because they can significantly reduce net returns to forestland investments. The complexity of tax law challenges landowners who endeavor to develop a sound management plan that takes advantage of the various interacting state and federal provisions pertaining to forestry (Greene et al. 2004) . Frequent changes to federal and state income tax legislation requires constant monitoring for applying tax provisions to forest management. Learning the relevant tax implications (Haney et al. 2005 ) on forest management decisions is both expensive and time-consuming; however, the consequences of failing to take advantage of the existing law can be even more costly (Bailey 1998) .
Two different examples of the effects of federal and state income taxes on returns to timberland investors in the West are analyzed in this article. The first illustrates variances of the tax cost of a timber sale by state. The second examines the effects of various tax planning scenarios on expected value over an infinite number of rotations.
A hypothetical taxpayer profile is used to examine the tax cost associated with a timber sale. The taxpayer invests in Douglas-fir (Pseudotsuga menziesii) forestland in the West. Douglas-fir is selected as the species in the study because of its commercial importance throughout the area of study. This article focuses on tax implications of forest management decisions rather than the rate of return offered by specific commercial timber species. The elements of tax planning, therefore, are relevant to other species.
The land is assumed to be of average quality (site class III), and management techniques that are common for the region are used. Important federal and state tax laws are examined before analyzing their combined effect on private forest landowners.
Important Federal and State Income Tax Laws
The 13 states analyzed in this section are Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming. All except Alaska, Nevada, Washington, and Wyoming have a comprehensive income tax. Eight of the remaining 9 states use federal adjusted gross income (AGI) as their tax base (Table 1) . Standard deductions, personal exemptions, tax rates, and long-term capital gains exclusions are detailed in Table 1 . State income taxes are allowed as an itemized deduction on the federal return, resulting in an effective state tax rate that is lower than the nominal rate. For example, an Arizona landowner has a nominal state income tax rate of 5.04% and is in the 28% federal income tax bracket. The landowner's effective state rate is 1Ϫt times the state tax rate, where t is the marginal federal rate (Haney and Gunter 2002) . In this case, the landowner has an effective state rate of 3.63% (5.04 ϫ [1 Ϫ 0.28]). Thus, the combined effective federal-state income tax is 31.63% (0.28 ϩ 0.0363) rather than 33.04% (Haney and Gunter 2002) . The combined effective rate is necessary to arrive at an appropriate after-tax discount rate for the land expectation analysis in Part II below.
Part I: Tax Costs of a Timber Sale
The hypothetical taxpayers, a husband and wife, age 60 with no dependents, are representative of a general forest landowner (Thomas Birch, US Forest Service, Northeastern Forest Experiment Station, July 1997). The income tax effects are shown for a medium income level of $80,000 and a high income level of $250,000, before timber revenues. To maintain comparability across states, it is assumed that the landowners use the standard deduction (if itemized deductions were used, results would differ across states because of the various treatments of state income tax deductions on the federal return).
Operating as an active, unincorporated sole proprietorship, the owners purchased 400 ac of Douglas-fir timberland 10 years ago. Production of timber income is a primary objective. Other objectives include wildlife, esthetics, and value appreciation.
A commercial thinning on 143 ac is completed in the current tax year (2005 tax rates and law are assumed for this analysis). At the time, the owners make estimated tax payments based on the sale receipts. Expenses of sale for consulting forester fees command 6% of the gross sale price. This rate falls within the range of large sales, which generally command a fee of 4 -8%. Annual property tax for the landowners totals $1,572 per year (400 ac ϫ $3.93/ac). Annual management costs are estimated at $2,000 (400 ac ϫ $5/ac). These annual costs are currently fully deductible because the landowners are actively involved in managing the forestland as a business.
The timberland was purchased 10 years ago for $600,000, or $1,500/ac. It was stocked with naturally seeded Douglas-fir with an average age between 20 and 25 years. The stand was precommercially thinned at age 15. The landowners allocated the purchase price (basis) between the land ($180,000, or $450/ac) and timber ($420,000, or $1,050/ac). The growing stock at the time of purchase was 2.4 million board feet, or 6 thousand board feet (mbf) per acre. The landowners are using the Scribner log rule. All timber volumes are calculated with DFSIM, version 1.0 (Oregon State University 1985) .
A thinning on 143 ac is made in the current year. The thinning produces 400 mbf (2.8 mbf/ac). The landowners receive $500 per mbf for sawtimber (Glen Ahrens, Oregon State University, September 2006). The landowners make a pay-as-cut [1] [Section 631(b)] sale of $200,000. As long as the more-than-1-year holding period is met, Section 631(b) provisions allow the net gain from the thinning to be taxed as long-term capital gains for a business.
Since the purchase of the land, growth of 3,197 mbf increased the total growing stock to 5,597 mbf prior to harvest. The depletion unit is calculated by dividing the merchantable timber's adjusted basis by the total merchantable growing stock. Thus, the landowner's depletion unit for the landowners is $75.04 ($420,000 Ϭ 5,597) per mbf. Total depletion for the sale is $30,016 ($75.04 ϫ 400 mbf). The depletion unit calculation assumes that all operating expenses are deducted as incurred rather than capitalized as carrying charges.
Federal Tax Analysis
The calculation of the federal tax liability for the hypothetical landowners is summarized in (Behrens 2006) .
Both landowners incur an alternative minimum tax (AMT), which is a separate tax calculation with a proportional tax rate that is applied to a taxpayer's income. Certain tax adjustments and deductions are calculated differently for AMT purposes. If the deduction for regular income tax purposes exceeds that allowed for AMT purposes, then a liability for AMT may be incurred (Freid et al. 2005) . The taxpayer pays the higher of the regular income tax or the tentative AMT. The AMT for individuals is calculated on IRS Form 6251. Under some circumstances, the exposure to AMT can be eliminated by spreading the income over two or more tax years using an installment sale. This is permitted when the timber is sold lump sum (Haney et al. 2001 ).
State Tax Analysis
As noted above, the hypothetical taxpayers elect to take the federal standard deduction on their tax returns. The use of the standard deduction holds the federal tax liability constant for the taxpayers in each state and makes the state income tax computations more comparable.
The amount of state tax the hypothetical landowner must pay on a timber sale varies greatly (Table 3) . Taxable income, state income tax, and combined federal-state tax liability for the hypothetical landowners in each state are shown. For those states with an income tax, the landowners in the medium income level have the highest state tax liability in Oregon ($19, 693) and the lowest in New Mexico ($9,176). Oregon's tax rates range from a minimum of 5% to a maximum rate of 9%, which contributes to the state's high tax liability [2] . The lower tax liability in New Mexico results from the lower tax rates ranging from a minimum of 1.70% to a maximum of 5.70%.
For the high-income landowners, Oregon remains the state with the highest tax liability ($34,993) , and New Mexico remains the state with the lowest tax liability ($19,180) . Medium-income and high-income landowners also incur the highest combined federal and state tax burdens as Oregon residents. Total tax liability for the medium income landowners is ($53,830) , whereas that for the highincome landowners is ($124,303) . Ranking of state income taxes in this discussion focuses specifically on timber income and wages given in the scenario above.
Personal exemptions (Table 1) vary widely by state. Colorado, Idaho, and New Mexico have the highest personal exemptions ($6,400), whereas other states, such as Oregon and California, offer tax credits rather than exemptions (Table 1) . Phase-out provisions vary by state. For example, exemptions in Utah are phased out 2% per $2,500 as adjusted gross income exceeds $218,950 for married couples (Currameng et al. 2006) . Standard deductions at the state level (Table 1 ) also vary widely. Colorado, Idaho, Montana, New Mexico, and Utah offer the highest standard deduction ($10,000), and Hawaii offers the lowest ($1,900) . The combined effect of state personal exemptions and standard deductions, coupled with various tax rates, results in a wide range of income tax burdens by state. In addition, the extent to which state income tax personal exemptions, standard deductions, and tax credits are used was not investigated by the authors.
Part II: Land Expectation Value Analysis-Western Landowner
In this section, long-term income tax issues that landowners might encounter while managing forestland are examined using land expectation value (LEV) methodology. The effects on land expectation value due to differential tax treatments are covered. LEV is the net present value of cash flows generated from bare land used to produce perpetual rotations of even-aged timber. Land expectation value is a useful tool for estimating the maximum bid price for bare forestland for any given set of parameters (Gunter and Haney 1984) .
The analysis continues with the hypothetical landowner profile developed in Part I. However, the scope of the analysis is now limited to western Oregon to accurately model all costs and revenues, and it is constrained to only one income level. In addition, the assumption is made that the landowners begin with a 120-ac site that has recently been harvested. For this analysis, the time period covers the year subsequent to the final harvest timber sale and all subsequent rotations. The landowners are assumed to earn $150,000 of taxable income for each year of the rotation. This places them in the 28% federal marginal tax bracket for ordinary income.
The landowners use the management regime found in Table 4 (Douglas Brodie, Oregon State University, September 1998). They prepare a 120-ac site and establish a Douglas-fir plantation. The landowners precommercially thin to 300 trees/ac in year 15 of the rotation. A commercial thinning in year 35 produces approximately 2.8 mbf of sawtimber per acre. Another thinning in year 45 yields 5.5 mbf of sawtimber per acre. The final harvest, in year 65, produces 54.4 mbf of sawtimber per acre ( (1) revenues and costs are assumed to be constant and only increase with the 3% inflation rate assumed in the analysis; (2) tax laws and rates are assumed to be constant throughout the rotation; (3) an after-tax net income model is used; (4) two nominal (including inflation), after-tax interest rates of 8 and 10% are used in the analysis to account for risk in the model; and (5) two general state tax rates of zero and 9.3% reflect the minimum and maximum state tax rates found in the region.
Planning Scenarios
Six different tax planning scenarios are evaluated to determine the effects of tax provisions on LEV. The first scenario (base case) illustrates the effect of the maximum use of the currently available tax provisions. In each successive scenario, the landowners forego certain tax benefits that, in turn, generally lower their LEV (Table  5 ). These reflect common omissions and mistakes made by typical forest landowners. Results from a nationwide survey in 2003 (Smith 2004 ) and previous works (Greene et al. 2004) show low levels of use by landowners of several income tax provisions available to them. Landowners who do not take advantage of these provisions will most likely earn suboptimal returns from timber investments.
Under scenario 1 (base case), the landowners, who use cash-basis accounting, pay $21,800 in reforestation costs the first year and another $10,000 the second year. Thus, reforestation costs are spread over two tax years, allowing the landowners to maximize their use of Internal Revenue Code (IRC) Section 194, which allows up to $10,000 of qualified reforestation expenditures per year to be expensed. The remaining $11,800 ($21,800 ϫ $10,000 allowable) that cannot be expensed in the first year is amortized over an 84-month period, as allowed by Section 194. The landowners deduct their annual management expense (including the $100/ac precommercial thinning in year 15) and property taxes. Under current tax provisions, an active business is allowed to fully deduct any ordinary and necessary expenses from any current income. The owners sell the timber using a pay-as-cut contract [IRC Section 631(b)]. As long as the more-than-1-year holding period has been met, Section 631(b) provisions allow the net gains from the thinning and clearcut harvests to be taxed as long-term capital gains. The timber sale revenue is business income, which is reported on Form 4797 to be treated as long-term capital gains and therefore not subject to the self-employment tax.
In scenario 2, management expenses (including the precommercial thinning) and property taxes are neither deducted nor capitalized (i.e., the otherwise allowable deductions are lost). Poor recordkeeping or ignorance of the tax rules often causes a landowner to miss advantages of deducting annual expenses. Other variables remain the same.
Scenario 3 differs from scenario 1 in two respects. Management costs, property taxes, and $31,800 in reforestation costs are capitalized rather than deducted currently. Thus, for tax purposes, they are only recovered through depletion when the timber is harvested. Loss of tax benefits due to inflation over time results. Suspension (or capitalization) of such expenses is required if a landowner's business is classified as passive unless the landowner has offsetting passive income from all sources. This scenario represents the tax effects for a passive timber business that lacks passive income, as compared with an active business (base case).
In scenario 4, the owners spend all $31,800/ac on reforestation costs in the first year but fail to deduct, amortize, or capitalize them. Similarly, the management expenses and property taxes are neither deducted nor capitalized. The provisions of Section 631(b), however, allow the long-term capital gains treatment of timber sale revenues (Haney et al. 2001 ).
Scenario 5 is exactly the same as scenario 1 except that the sale revenue from the timber harvest is treated as ordinary income. Timber revenues are sometimes treated as ordinary income when the landowner is unaware that the profit (net gain) qualifies for capital gains treatment. Treatment of timber revenue as short-term capital gains (which may be taxed at ordinary income tax rates) occurs when landowners fail to meet the more-than-1-year holding period. When the sale revenue in this scenario is treated as ordinary income, the additional harvest income moves the landowners into the 35% tax bracket. Because of the uncertainty of future tax rates, however, the ordinary rate is held constant at 28%. Therefore, these results are conservative estimates under current law.
Scenario 6 illustrates an extreme case of accounting failure by the landowners to take advantage of favorable tax treatment. Scenario 6 is the same as scenario 4, except that the timber sale revenue is treated as ordinary income rather than long-term capital gains.
Scenario 5 shows the failure to treat timber income as capital gains to be the single most costly mistake for landowners with a moderate alternative rate of return (8%). The cumulative effect of several mistakes made in scenario 4 show it to be the most costly scenario for landowners with higher alternative rates of return (10%). Scenario 6 reveals the cumulative negative impact on LEV of a total disregard for tax planning.
Effects of Poor Tax Planning on LEV
Land expectation values in the base case scenario range from $183/ac to $1,113/ac depending on the discount rate and state income tax effects (Table 6) . That is, a timberland buyer would be willing to pay from $183/ac to $1,113/ac for bare land in the West using the previously stated Douglas-fir management regime, depending on the circumstances.
LEVs in scenarios 2 and 3 range from $45/ac to $1,049/ac. Failing to deduct expenses, which in effect treats property taxes and management expenses as ordinary income (scenario 2), decreases the LEV between 5.8% and 31.7% depending on interest rates and state 
a Under IRC section 194, $10,000 of reforestation costs may be expensed each year. Any amount above this may be amortized over an 8-year period. b Reforestation costs are added to the basis and depleted when timber is harvested.
taxes. Similarly, capitalizing reforestation costs, management expenses, and property taxes in scenario 3 causes LEVs to decline 12.0% to 75.4% from the base case scenario. Forest landowners who treat management expenses and property taxes as ordinary costs and who fail to deduct, amortize, or deplete reforestation costs can expect to lose between 12.1% and 76% of their land expectation value. LEVs in scenario 4 range from $44 to $978. These landowners, however, treat their timber profits as capital gains.
Relative to scenario 1, land expectation values drop substantially in scenarios 5 (failure to treat timber income as capital gains) and 6 (total disregard for tax planning). LEVs range from Ϫ$29 to $887 (Table 6 ). Percentage decreases from the LEVs in scenario 1 range from 20.3% to 115.8% depending on state taxes and interest rates.
Conclusion
Landowners interested in maximizing the after-tax return from their investment need to use available timber tax provisions. Those unfamiliar with these provisions should seek the professional services of an accountant familiar with forestry investments. Misunderstanding or ignorance of tax provisions often causes landowners to lose a significant amount of potential revenue from their investment. Annually deducting management expenses and property taxes and ensuring capital gains treatment on timber sales prove to be crucial in ensuring that landowners receive the highest possible returns on their timberland investment.
Several other federal income tax provisions that increase profitability of forest management currently available to landowners are not addressed in this article. These include the Section 179 deduction for the purchase of business equipment used in forestry operations, depreciation of certain capital assets, exclusion of cost share payments from gross income, and loss deductions.
The focus of this study was on income taxes at the state and federal levels. Tax provisions that favor forest management vary from state to state. For example, several states offer tax credits for the establishment of streamside management zones. Local provisions at the county level may also be available to landowners. These include timber exemptions that lower property taxes. State and local forestry incentives, such as riparian tax credits and timber exemptions, are beyond the scope of this article. The frequency with which these provisions are used and the overall impact they have on the profitability of forestry investments were not investigated by the authors. Taxes at the federal, state, and local levels all have impacts on land expectation values (Smith 2004) . By investing in tax planning, landowners can increase their returns from timberland ownership.
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